A painting only lives in the eye of the beholder.
well as the stigma of a disease label for a potentially neoplastic condition.
A prospective single-center study by Itskoviz et al. published in the current issue of Digestive Diseases and Sciences [6] describes the risk of developing BE, dysplasia, and EAC in those with an irregular Z line and IM compared to those with an irregular Z line without IM. There were 166 patients endoscopically diagnosed with an irregular Z line, defined here as variability of ≤ 5 mm of the squamocolumnar junction on index endoscopy. Of the 166 patients who underwent upper endoscopy for indications such as heartburn, dysphagia, and chest pain, 39% (n = 64) had biopsy-proven IM. Of the 50 with IM that were followed up for a median 70 months, 16% developed non-dysplastic BE (NDBE) (n = 8), and 4% (n = 2) developed low-grade dysplasia (LGD). Of the cases without IM, only 1/52 developed BE and none progressed to dysplasia. In this sample, 22% of the subjects with IM and 49% without IM were lost to follow-up.
Overall, among patients with an irregular Z line in this study, 8.8% developed NDBE and 1.9% developed LGD over a median time of 70 months. The authors note in their conclusion that patients with an irregular Z line "do not develop major BE complication in more than 5 years of follow-up." Yet, they also suggest in their discussion that, due to the 16% incidence of BE in the IM-positive group and the two patients who developed LGD, "longer follow-up studies may reveal a more malicious nature of irregular Z line with intestinal metaplasia."
This study has several commendable strengths: It is prospective, with a standardized biopsy protocol with followup, at a median of 70 months, which is of sufficient length to enable the observation of clinically significant trends, and appropriate covariates were considered, including careful assessment of the Z line. Several shortcomings are also evident: Loss to follow-up was substantial, especially in the group with no IM, where almost half of patients did not have a repeat examination; also, given that an irregular Z line is not an indication for a repeat EGD, it is unclear whether these follow-up examinations were being done as part of the study protocol, or for clinical care. If the latter is true, the results must be viewed in a somewhat different light, due to the bias inherent in the motivations influencing patients to have repeat procedures: Patients who return for ongoing GERD symptoms might be expected to have a different prevalence of BE than those who are asymptomatic.
As with most studies of this type, the numbers with complete data are somewhat low to confidently draw the conclusions we would like to make. While the authors note that major complications did not develop in the 50 patients with IM with an irregular Z line who were followed until the end of the study, would they still feel comfortable drawing this conclusion if a 51st patient developed EAC? Finally, it is unclear exactly which endoscopist performed the examinations, and whether any effort was made to ensure that the same endoscopist performed both examinations. Given the substantial inter-observer variability in the diagnosis of an irregular Z line [7] , it is likely that different endoscopists might reach different conclusions regarding progression or regression of this lesion. Such variability almost certainly accounts for at least some proportion of the nine patients with incident BE (all, tellingly, short-segment BE), as well as the remarkably high 32% of initially abnormal patients who were noted to have a "normal" Z line on follow-up endoscopy. It would be instructive for a separate observer to review the before-and-after endoscopic photographs of these "normalized" cases, to see how much of the change was truly in the Z line and how much of the change was due to the perception of the endoscopist.
The results of the present study add to a sparse, confusing, and inconclusive literature on the natural history of the irregular Z line (Table 1) . Thota et al. performed a recent prospective multicenter study of 167 patients with an irregular Z line and IM. In a median follow-up of 71 months, none of the patients progressed to BE, dysplasia, or EAC [1] . In another population-based study by Jung et al. of 86 patients with an irregular Z line and IM, 2% progressed to LGD and none progressed to develop BE, high-grade dysplasia (HGD), or EAC during the 8-year follow-up period [8] . Similarly, progression to neoplasia was also estimated to be low at 0.01% in another study of 204 patients with BE segment length < 1 cm, which used population-based estimates to model annual cancer transition rates in patients with differing BE segment lengths [9] .
The presence of a hiatal hernia can not only make it more difficult to accurately differentiate between an irregular Z line and short-segment BE on index endoscopic exam, but can also falsely increase the reported prevalence of IM if biopsies were obtained from the cardia due to sampling error. The authors attempted to address the issue of sampling error by only including biopsies obtained from the squamocolumnar junction that had evidence of both squamous tissue and columnar tissue. Nonetheless, one may take biopsies from a perfectly regular Z line including both squamous tissue and columnar tissue, and as a result not avert sampling of gastric cardia. Furthermore, a second pathologist reviewed all histologic samples with dysplasia. Despite this, in the initially IM-positive group, 63% were negative for IM on follow-up examination with biopsy. These results are similar to a previous study that reported that more than half of those with an irregular Z line with IM on index biopsy did not have IM on follow-up examination [1] , underscoring the problem of sampling error that is magnified in the presence of very short segments of columnar mucosa. The presence of a hiatal hernia may also complicate the interpretation of the presence of BE, in that over-insufflation of the esophagus may confound endoscopists by giving the hernia sac the appearance of a segment of BE (Fig. 1) . Even with all this confusion and potential for bias, the results from this study and the existing literature in balance show that the irregular Z line is a low-risk lesion. Current evidence does not support routine biopsies from an irregular Z line with an excursion < 1 cm, since, as stated above, such biopsies may commit patients to lifelong surveillance examinations if IM is detected. We as gastroenterologists will likely continue to struggle to understand this problem, because we do not have accurate or reliable guidelines for the assessment, measurement, and reporting of columnar mucosa measuring < 1 cm. While a four-grade classification system for assessing the Z line has been previously proposed that correlated with prevalence of IM [2] , it has not been adopted and applied in the clinical setting. Until such time when superior measurements of minute changes around the Z line are possible or novel biomarkers are validated, endoscopists should recognize that small amounts of Barrett's, like beauty, are in the eye of the beholder. Currently, the limited data regarding the risk of neoplastic progression in those with an irregular Z line are such that an irregular Z line should not be routinely biopsied.
Funding Funding for this analysis was supported in part by NIH Award T32 DK07634 (SE), K24DK100548 (NJS). 
